Abstract
Background Malpractice claims that arise during the perioperative care of patients receiving orthopaedic procedures will frequently involve both orthopaedic surgeons and anesthesiologists. The Anesthesia Closed Claims database contains anesthesia malpractice claim data that can be used to investigate patient safety events arising during the care of orthopaedic patients and can provide insight into the medicolegal liability shared by the two specialties. Questions/Purposes (1) How do orthopaedic anesthetic malpractice claims differ from other anesthesia claims with regard to patient and case characteristics, common events and injuries, and liability profile? (2) What are the characteristics of patients who had neuraxial hematomas after spinal and epidural anesthesia for orthopaedic procedures? (3) What are the characteristics of patients who had orthopaedic anesthesia malpractice claims for central ischemic neurologic injury occurring during shoulder surgery in the beach chair position? (4) What are the characteristics of patients who had malpractice claims for respiratory depression and respiratory arrests in the postoperative period? Methods The Anesthesia Closed Claims Project database was the source of data for this study. This national database derives data from a panel of liability companies (national and regional) and includes closed malpractice claims against anesthesiologists representing [ 30% of practicing anesthesiologists in the United States from all types of practice settings (hospital, surgery centers, and offices). Claims for damage to teeth or dentures are not included in the database. Patient characteristics, type of anesthesia, damaging events, outcomes, and liability characteristics of anesthesia malpractice claims for events occurring in the years 2000 to 2013 related to nonspine orthopaedic surgery (n = 475) were compared with claims related to other procedures (n = 1592) with p \ 0.05 as the criterion for statistical significance and two-tailed tests. Odds ratios and their 95% confidence intervals were calculated for all comparisons. Three types of claims involving high-impact injuries in patients undergoing nonspine orthopaedic surgery were identified through database query for in-depth descriptive review: neuraxial hematoma (n = 10), central ischemic neurologic injury in the beach chair position (n = 9), and injuries caused by postoperative respiratory depression (n = 23).
Results Nonspine orthopaedic anesthesia malpractice claims were more frequently associated with nerve injuries The institution of one or more of the authors (LSS, KLP, KBD) has received funding from the American Society of Anesthesiologists (ASA) and the Anesthesia Quality Institute (AQI; Schaumburg, IL, USA). All opinions expressed are those of the authors and do not reflect the policy of the ASA or AQI. All ICMJE Conflict of Interest Forms for authors and Clinical Orthopaedics and Related Research1 editors and board members are on file with the publication and can be viewed on request. Each author certifies that his or her institution approved the human protocol for this investigation, that all investigations were conducted in conformity with ethical principles of research, and that a waiver of informed consent for participation in the study was obtained. claims for neuraxial hematomas were receiving anticoagulant medication and all had severe long-term injuries, most with a history of significant delay in diagnosis and treatment after first appearance of signs and symptoms. Central ischemic injuries occurring during orthopaedic surgery in the beach chair position did not occur solely in patients who would have been considered at high risk for ischemic stroke. Patients with malpractice claims for injuries resulting from postoperative respiratory depression events had undergone lower extremity procedures (20 of 23 [87%] ) and most events (22 of 23 [96%] ) occurred on the day of surgery or the first postoperative day. Conclusions Nonspine orthopaedic anesthesia malpractice claims more frequently cited nerve injury and events arising from the use of regional anesthesia than other surgical anesthesia malpractice claims. This may reflect the frequency of regional anesthesia in orthopaedic cases rather than increased risk of injury associated with regional techniques. When neuraxial procedures and anticoagulation regimens are used concurrently, care pathways should emphasize clear lines of responsibility for coordination of care and early investigation of any unusual neurologic findings that might indicate neuraxial hematoma. We do not have a good understanding of the factors that render some patients vulnerable to the rare occurrence of intraoperative central ischemic injury in the beach chair position, but providers should carefully calculate cerebral perfusion pressure relative to measured blood pressure for patients in the upright position. Postoperative use of multiple opioids by different concurrent modes of administration warrant special precautions with consideration given to the provision of care in settings with enhanced respiratory monitoring. The limitations of retrospective closed claims database review prevent conclusions regarding causation. Nonetheless, the collection of relatively rare events with substantial clinical detail provides valuable data to generate hypotheses about causation with potential for future study to improve patient safety. Level of Evidence Level III, therapeutic study.
Introduction
Analysis of malpractice claims has been successfully used by anesthesiologists to improve patient safety and reduce liability [3] . Findings have been used to support various clinical practice standards, guidelines, and advisories by the American Society of Anesthesiologists [4] . Similar efforts to leverage lessons learned from malpractice claims have been used in other specialties [15-17, 26, 36] and countries [7, 35] . Numerous studies of malpractice claims in the United States provide insight into the malpractice profile of orthopaedics among the various medical specialties. A random sample of claims from five US insurers found orthopaedic surgery to represent 8% of 1452 total claims [40] , whereas a study of the National Practitioner Databank of paid malpractice claims showed orthopaedics to represent 7% of physicians with one or more claims [39] . A separate study from a single large physician-owned liability carrier in the United States found orthopaedic surgery to represent 10.5% of 26,853 claims with orthopaedic surgeons ranking fourth among specialists (after pediatrics, obstetrics, and urology) in the proportion of a physician's career spent with an open malpractice claim [37] . Orthopaedic surgery ranked fourth among specialties (after neurosurgery, thoracic-cardiovascular surgery, and general surgery) in the proportion of physicians with an open claim in any year [24] .
Injuries of the type and severity that lead to malpractice claims are sufficiently uncommon in clinical practice that they require a large database for any attempt at systematic study. Malpractice risk is often shared among the involved specialists. Even if specific claims do not reflect cases of directly shared liability, they present opportunities for orthopaedic surgeons to learn from anesthesia-related injuries to their patients in the perioperative period with a goal of developing strategies for their prevention. There is a small body of literature examining orthopaedic surgery malpractice claims directly for potential insights into patient safety [26] . The indirect approach of examining nonspine orthopaedic malpractice claims through the anesthesia malpractice lens adopted here can supplement the existing literature and is more likely to capture claims that arise in part from problems of coordination of care and communication between anesthesia and surgical teams. The specific claims and injuries explored in depth through the questions in this study were chosen based on their impact, potential preventability, and their significance to both anesthesia and orthopaedic teams.
This study specifically addresses the differences in patient and procedure characteristics between claims associated with orthopaedic surgery and claims associated with other procedures as well as differences in events leading to claims, patient injuries, and physician liability. We used the Anesthesia Closed Claims Project database to address the following questions: (1) How do nonspine orthopaedic anesthetic malpractice claims differ from other anesthesia claims with regard to patient and case characteristics, common events and injuries, and liability profile? (2) What are the characteristics of patients who had neuraxial hematomas after spinal and epidural anesthesia for orthopaedic procedures? (3) What are the characteristics of patients who had orthopaedic anesthesia malpractice claims for central ischemic neurologic injury occurring during shoulder surgery in the beach chair position? (4) What are the characteristics of patients who had malpractice claims for respiratory depression and respiratory arrests in the postoperative period?
Patients and Methods
The Anesthesia Closed Claims Project database is a retrospective structured collection of closed anesthesia malpractice claims described in detail elsewhere [5] and briefly summarized here. After institutional review board approval, anesthesiologist-reviewers traveled to participating professional liability companies across the United States and abstracted data from closed anesthesia malpractice claims onto detailed data collection instruments utilizing medical records, depositions, expert reviews, and other confidential data in the claim files. Data collected by these reviewers at all participating companies were aggregated into a national database, which was the source of data for this study. Data collection has been ongoing since 1986. The malpractice insurance companies insured over one-third of practicing anesthesiologists in the United States, in mostly private but including some academic practices, and a wide variety of practice settings including hospitals, surgery centers, and offices. The claims include inpatients and outpatients, relatively healthy to severely ill, simple to complex procedures, from urban and rural areas. Claims for damage to teeth or dentures are not included. Information was collected from medical records, expert witness reports, consultant evaluations, claims manager summaries, and legal summaries.
The Anesthesia Closed Claims Project database consists of 10,546 claims for events that occurred in 1970 to 2013. For purposes of this analysis, claims were included if the event occurred in the year 2000 or later (to exclude claims that might not represent current practice) and the claim was classified as either surgical or related to postoperative pain management (n = 2067). Claims for obstetric anesthesia (n = 263), chronic pain management (n = 534), and critical care or resuscitation (n = 56) were not included ( Fig. 1) .
Claims related to nonspine orthopaedic surgery (n = 475) included all claims in which the care provided was for upper and lower extremities (including the hip). All other surgical or postoperative claims, including spine surgery, were included in the nonorthopaedic anesthesia claim group (n = 1592).
This is a retrospective analysis of secondary data and, consequently, no experiment, treatment, or specific surgery was used.
Data collected included patient demographics, details regarding anesthesia care, type of surgery, patient outcomes, and legal outcomes. While gathering data from insurance company files, the on-site reviewer evaluated the standard of care, patient's outcome and severity of injury, and the cause of injury (that is, damaging event) and also summarized the claim in a brief narrative, including the sequence of events and causes of injury.
Damaging events were classified into six groups: respiratory events (such as difficult intubation, aspiration, or inadequate oxygenation/ventilation), cardiovascular events (for example, embolic events or massive hemorrhage), regional block events (such as high blocks/total spinals or epidural hematoma formation), events specifically related to surgical care or the patient's presenting health condition, wrong side/location/patient/procedure events, and other damaging events (for example, equipment problems, medication events, positioning, patient fell or was dropped, or failure to diagnose). American Society of Anesthesiologists (ASA) physical status is a classification system used to identify the presenting health status of a patient before making a decision about anesthesia or surgical care to be provided. Generally healthy patients were classified as 1-2; patients with more substantial comorbidities representing increased anesthesia risk were classified as ASA 3-5. Trauma was defined as a patient presenting to the emergency department or operating room for initial management of blunt trauma, penetrating trauma, burns, drowning, inhalation injuries, or environmental injuries.
The severity of injury score used the National Association of Insurance Commissioners' 10-point scale, which ranges from 0 (no apparent injury) to 9 (death) [38] . This scale was collapsed into three clinically relevant categories for this analysis based on the scale definitions of temporary versus permanent and disabling versus nondisabling: death (score = 9); permanent disabling injuries (score = 6-8); and temporary and permanent minor nondisabling injuries (score = 0-5). Respiratory depression was defined using criteria described in detail elsewhere [25] .
Appropriateness of anesthesia care was assessed at the time of file review by the on-site reviewer as appropriate (based on reasonable or prudent practice at the time of the event), substandard, or impossible to judge. The reliability of these evaluations has been evaluated in a separate study using independent review of identical claims by multiple reviewers and the resulting kappa value (0.48) met acceptable criteria (moderate agreement beyond chance) [34] . The contribution of anesthesia and surgery to the patient's injury was judged by the on-site reviewer as no contribution or some contribution. The Anesthesia Closed Claims Project Investigator Committee reviewed the claims, and any disagreements in assessments were resolved by Committee members. Anesthesia payments were based on payments made by the anesthesiologists and/or the anesthesiologist's corporation. Payments made to the plaintiff were extracted from the database and adjusted to US 2015 dollar amounts with the Consumer Price Index [2] .
Statistical Analysis
All missing data were excluded from the analysis on an item-by-item basis. Missing data are indicated on each table by specifying the denominator for each item. Demographics and legal outcomes of claims related to nonspine orthopaedic surgery were compared with claims related to other procedures (including spine cases) using Fisher's exact test, Pearson chi-square, t-test for equality of means, or Mann-Whitney U test with p \ 0.05 as the criterion for statistical significance and two-tailed tests. Median and interquartile range were reported for payments because payments were not normally distributed. Claims with no payment were excluded from calculation of median and interquartile range. No a priori power calculation was conducted; the analyses were based on the available data. All statistical analysis used SPSS 19 for Windows (IBM Corporation, Armonk, NY, USA).
Claims for nonspine orthopaedic procedures consisted of 195 shoulder to hand procedures, 72 hip procedures, and 208 leg to foot procedures. The most common upper extremity procedures were rotator cuff repairs (n = 63), other arthroscopic shoulder procedures (n = 55), and fracture repairs (n = 23). The most common hip procedures were THAs and revisions (n = 49) and fracture repairs (n = 19). TKAs and revisions (n = 73), arthroscopic knee procedures (n = 50), and lower extremity fracture repairs (n = 31) were the most common lower extremity procedures.
Ten orthopaedic patients in the database had claims for epidural hematomas that did not appear to be the result of direct spinal cord trauma during block placement. There were nine orthopaedic patients who experienced central neurologic injury in the setting of shoulder surgery in the beach chair position. For case characteristics in orthopaedic anesthesia malpractice claims for respiratory depression and respiratory arrests in the postoperative period, claims resulting from respiratory depression that occurred while the patient was under the immediate care of an anesthesia provider intraoperatively or on initial arrival to the postanesthesia care unit (PACU) were excluded; 23 patients were identified.
Results

Nonspine Orthopaedic Anesthetic Malpractice Claims versus Other Anesthesia Claims: Patient and Case Characteristics
Patients undergoing nonspine orthopaedic procedures in anesthesia claims (n = 475) were more likely to be generally healthy ( 
Neuraxial Hematomas After Neuraxial Anesthesia
In nine of the 10 claims for hematoma after neuraxial anesthesia, there were delays significantly greater than 8 hours from the earliest documentation of the presenting symptoms and surgical decompression while in the tenth claim, there was insufficient detail to determine the time between presentation and decompression ( Table 3 ). The mean age of the patients in these claims was 78 years with a range of 58-97 years. Eight of the claims were associated with epidural anesthesia and two with spinal anesthesia (Table 3) . One of the hematomas related to spinal anesthesia occurred when the anesthesia provider was unaware that the patient had received enoxaparin because of charting problems. The other occurred after a spinal anesthetic was chosen for a patient with borderline platelet number (90,000 10 3 /lL) and recent use of acetylsalicylic acid. Nine of the patients were receiving at least one anticoagulant medication and four were taking combinations of anticoagulants. There were five claims in this review in which a neuraxial hematoma occurred where the American Society of Regional Anesthesia (ASRA) guidelines were not followed (Table 3 ). In the claims where the ASRA guidelines were not followed, there appeared to have been problems in communication between the anesthesia team or individual managing the epidural and the team or individual managing the anticoagulant regimen, particularly with regard to the timing of epidural catheter removal. The presenting symptoms in this series of 10 epidural hematomas included atypically severe back pain and lower extremity weakness greater than should have been expected with the local anesthetic concentration in the epidural infusion. The hematomas resulted in permanent paraplegic deficits in all of these claims and the severity of injury was reflected in the payments for damages. There were two claims in which no payment was made by the anesthesiologist/corporation and the range for the payments was USD 101,562 to USD 1,370,000 with a median payment of USD 351,000.
Central Ischemic Neurologic Injury During Shoulder Surgery in the Beach Chair Position
There is no single patient characteristic or intraoperative factor identifiable in all claims with central ischemic neurologic injury in the beach chair position ( Table 4) . The apparent failure of the providers to consider the difference in blood pressure at the arm or the even larger difference between the blood pressure as measured in the leg and the actual cerebral perfusion pressure in the upright position was felt to be an important factor by many of the expert reviewers of these claims. Perhaps the most that could be expected from a series such as this is the identification of a strong qualitative association with a specific patient comorbidity, anesthetic, or monitoring technique. For example, if all the patients in the series were of advanced age or had a history of chronic hypertension, coronary artery disease, peripheral vascular disease, or intraoperative use of high doses of antihypertensive medications, one or more of these factors could possibly serve as warning flags for prevention of these catastrophic complications. The claims encompassed anesthetics in which intraoperative hypotension appeared to be an intentional goal in an effort to improve operating conditions, whereas in other claims, the anesthesia provider appeared to have difficulty in overcoming severe hypotension that was an undesired side effect of the anesthetic and patient position rather than the consequence of a deliberate anesthetic technique. Four of the patients in our series had documented anomalies in cerebral circulation, two with incomplete formation of the circle of Willis, one with a hypoplastic vertebral artery, and one with 60%-79% stenosis of a carotid artery. Table 5 ). Among the patients with OSA, there were no claims describing the diligent application and use of continuous positive airway pressure in the postoperative period. All of these claims involved opioid administration for postoperative pain relief. Patient-controlled analgesia (PCA) with intravenous opioid dosing was used in 17 of these 23 claims (74%), including five in which a continuous basal infusion was ordered with the PCA. One of the recurring narratives in the claims was difficulty in establishing pain control and/or controlling nausea or itching leading to a change in opioid orders and then at times the coadministration of other potentially sedating adjunct medications. These order changes usually included dose escalation with no change in the intensity or frequency of respiratory monitoring. There were also instances of the use of continuous infusions of opioids in opioid-naïve patients. If oxygen saturation monitoring was used, it was usually intermittent in its application and even in the claims in which continuous monitoring appears to have been used, its value was questionable because low-saturation event alarms appeared to be limited to the patient's room with no remote telemetric monitoring. The highest risk time period for the occurrence of the events appeared to be postoperative day 1, particularly in the early morning. There were, however, two events that occurred at least 24 hours postsurgery. There was one ambulatory procedure postdischarge death, which occurred in a setting of an unusually brief monitoring period in the PACU and administration of a high dose of intravenous hydromorphone in the PACU to a patient with OSA.
Discussion
Anesthesiologists have utilized analysis of malpractice claims to identify anesthesia-related patient safety issues and improve practice [3] . Analysis of malpractice claim data can be used to investigate patient safety events arising during the care of orthopaedic patients and can provide insight into the medicolegal liability shared by the two specialties. Nonspine orthopaedic anesthesia malpractice claims were more frequently associated with nerve injuries and events arising from the use of regional anesthesia than in malpractice claims in other areas of anesthesia malpractice. This study has a number of limitations. First, closed claims data do not provide denominator data, making estimates of risk impossible to determine. Malpractice claims are more likely to be filed when the injury the patient experienced is severe and permanent resulting in a higher proportion of severe permanent injuries in our database than actually occurs in clinical practice. The reviewer evaluation of the quality of anesthesia care has been demonstrated to be acceptable (kappa = 0.48) but not excellent [34] . Analysis of closed claims is by necessity retrospective. The sample is large yet represents an opportunity sample, because not all companies consent to participation; we do not know if the geographic distribution of claims and characteristics of the insureds (private versus academic, urban versus rural, etc) are representative of anesthesiologists in the United States. Information gathered by the malpractice insurance companies was for the purpose of resolving claims, not for patient safety research. Data are sometimes missing from the files; files with insufficient information to reconstruct the nature of the complaint, often closed for inactivity, are not included in the database. Because this analysis was drawn from claims filed against anesthesiologists, the information on the orthopaedic surgeons' contribution to the patients' injury and liability is underestimated. Information on the surgeon's liability is most often available only in those claims in which both the surgeon and anesthesiologist were insured by the same malpractice company. Despite these limitations, analysis of a large national closed claims database provides an opportunity to reveal important factors contributing to liability and patient safety that are otherwise difficult to study by other methods [3, 5] .
Liability arising from regional block-related events represented 26% of all nonspine orthopaedic anesthesia claims in this series. Regional anesthesia has been recognized as providing many potential advantages relative to Other lower extremity procedures 5 (22) Upper extremity surgery general anesthesia for orthopedic surgery [28] . This association between the use of regional anesthesia and orthopaedic surgery is reflected in the liability claim data in this review because 26% of the claims were for blockrelated damaging events. There is evidence that this association may simply reflect the relative frequency of the use of blocks in orthopaedic surgeries because retrospective reviews suggested that there was at least no increase in the frequency of nerve injury when regional anesthesia was used for THA, TKA, and total shoulder arthroplasty [22, 23, 41] . Matsen et al. [26] used the closed claims data from a single large malpractice insurer to examine the injuries associated with orthopaedic surgeons' malpractice claims and found that block-related events represented \ 1% of the claims. The difference between the liability for block-related events for anesthesiologists and orthopaedic surgeons (26% versus \ 1%) in these series would suggest that the liability process does not hold the orthopaedic surgeon vicariously liable for the frequently shared decision to use a regional anesthetic.
The risks of regional anesthesia and anticoagulation with orthopaedic surgery were evident in this malpractice claim review and highlight important clinical issues. The potential benefits of primary regional anesthesia for major orthopaedic procedures continue to be acknowledged; however, the role of epidural infusion analgesia in the postoperative period has been questioned as peripheral nerve block and surgical techniques have improved and concerns have been raised about mixing epidurals and deep vein thrombosis prophylaxis [6, 8, 13] . Perioperative anticoagulant use for orthopaedic procedures is ubiquitous and this is reflected in the fact that all but one of the hematomas occurred in conjunction with the use of one or more anticoagulants. The ASRA has published guidelines for the management of thromboembolic prophylaxis regimens and concomitant use of neuraxial anesthesia [20, 21] . The claims in this review occurred in the year 2000 or later, after the initial guidelines were published. The five claims for neuraxial hematoma that did not adhere to the guidelines violated recommendations in the 1998 guidelines, which have not changed substantially in the intervening years. Although hematomas have occurred in patients with no recognized pharmacologically induced or medical coagulopathy, there are indications that the risk of hematoma is increased in patients with altered coagulation. Gulur et al. [18] estimated the incidence of hematoma for patients with abnormal coagulation factors to be one in 315 patients (95% confidence interval, 87-2597), whereas Ehrenfeld et al. [11] reported an incidence of one in 7143 in their series when their calculations included patients with abnormal coagulation profiles and one in 10,800 when only patients with normal coagulation parameters were included. Consensus opinion and data from these two studies would suggest that some if not all of the complications may have been prevented had the ASRA guidelines been followed. However, adherence to widely recognized anticoagulant/neuraxial anesthesia guidelines is not sufficient to eliminate problems, because neuraxial hematomas occurred during care where guidelines were followed and in instances where no anticoagulants were used. This mirrors the experience reported by Pitkanen et al. [32] whose claims review in Finland included 13 neuraxial hematoma claims. In seven of these claims, hematomas occurred when no anticoagulants were used or in instances where present anticoagulant guidelines were followed. There were no claims associated with good outcomes in this series so analysis of these claims cannot shed any direct light on the possible effectiveness of close monitoring, early diagnosis, and intervention for hematoma decompression in the prevention of injuries.
The catastrophic nature of central nervous system ischemic injuries keeps them at the forefront of consciousness of anesthesiologists caring for patients in the beach chair position, but their occurrence appears to be rare and appears to evade prediction. Through medicolegal review of malpractice claims, Pohl and Cullen [33] identified a series of four patients who experienced cerebral or spinal cord ischemia after shoulder surgery in the sitting position. The authors noted that none of these patients had major risk factors for stroke aside from male gender (two patients) and hyperlipidemia (one patient) and they expressed the opinion that reduced cerebral perfusion in the sitting position was causally related to these injuries. A survey of 93 shoulder and elbow surgeons by Friedman et al. [14] captured eight surgeon-reported events of intraoperative central ischemic neurologic injury in the beach chair position. These authors used estimates to create a denominator and incidence for this type of injury during shoulder surgery of eight of 274,225 (0.00291%). Interestingly, even in the absence of any report in their survey of an ischemic injury during shoulder surgery in the lateral position, the authors indicated that their statistical modeling did not indicate that the sitting position represented a greater risk than the lateral position for ischemic neurologic injury. This opinion is in direct opposition to that of Pohl and Cullen and that of many of the experts who reviewed the closed claims in our series. Incomplete circle of Willis has been cited as a risk factor for stroke; it is, however, not an identifiable condition in routine preoperative testing for shoulder surgery [19, 42] .
Our review of postoperative respiratory depression and respiratory arrests found that these types of events resulted in death or severe brain damage, occurred within the first 24 hours of surgery, and were preventable. These findings were similar to those of Lee at al. [25] in their comprehensive review of opioid-induced postoperative respiratory depression claims that was not limited to orthopedic claims. A review of a number of studies on the prevalence of OSA and morbid obesity in orthopaedic patients, including three studies using data from the Nationwide Inpatient Sample, would suggest that morbid obesity and OSA appeared to be overrepresented among patients in this series of malpractice claims for injuries resulting from postoperative respiratory depression events [1, 9, 12, 27, 29] . OSA was found in 5.6% of undifferentiated orthopaedic surgery patients [29] and 6.4% of patients who underwent revision joint arthroplasty [9] . Obesity, not further defined, was reported in 13% of the over 3 million patients in a study examining outcomes after TKA between 1998 and 2006 [27] . Opperer et al. [31] published a systematic review of the effect of OSA on perioperative outcomes, which included studies of orthopaedic procedures. An association was found between OSA and postoperative respiratory complications, including hypoxic episodes after TKA and THA. These events are, of course, associated with opioid-based postoperative analgesic regimens, particularly intravenous PCA, but the significant features appear to be the specific PCA settings and concomitant use of sedating adjuncts. The use of a continuous basal rate on an intravenous PCA can compromise the safety of a patient-controlled technique, because excessive sedation should limit self-administered boluses, which will result in opioid dose reduction, but with a continuous basal rate, the opioid will still accumulate while the patient becomes increasingly sedated. There appeared to have been failures to recognize the risk for severe respiratory depression and failure to implement closer respiratory monitoring triggered by risk factors or by the occurrence of premonitory moderate respiratory depression events before the injury that led to the claim.
We found several systematic differences between nonspine orthopaedic anesthesia claims and other anesthesia malpractice claims; specifically, the patients in nonspine orthopaedic malpractice claims were more likely to be presenting for outpatient surgery, trauma, and to receive regional anesthesia. In contrast to the association with regional anesthesia suggested by this series, a separate review of malpractice claims with orthopaedic surgeons as the primary defendants indicated that ''block-related events'' were a relevant part of the claims\1% of the time [26] . We chose to focus much of our review on claims with severe injuries that arise in the context of shared intraoperative and postoperative decision-making and communication between orthopaedic surgeons and anesthesiologists. Epidural hematoma after neuraxial anesthesia presented with atypically severe back pain and unexpected motor block in settings where anticoagulants and blocks were timed and managed both in accordance with existing nationally recognized guidelines and in violation of those guidelines [20] . The claims for postoperative respiratory depression were associated with severe injuries and appeared to be possibly preventable with heightened awareness of risk factors such as OSA and the utilization of closer respiratory monitoring. The review of claims for intraoperative central neurologic ischemic injury in surgeries in the sitting position did not reveal any specific cluster of risk factors for stroke or other preoperatively identifiable patient characteristics that might alert surgeons and anesthesiologists to an enhanced risk of this rare and catastrophic injury. Close attention should be paid to the difference between measured blood pressure and cerebral perfusion pressure for patients in the sitting position when practitioners are either aiming for a specific blood pressure intentionally or attempting to treat hypotension as a side effect of anesthesia [10, 30] .
